Research on neural basis of inhibitory control has been extensively conducted in various parts of the world. It is often implicitly assumed that neural basis of inhibitory control is universally similar across cultures. Here, we investigated the extent to which culture modulated inhibitory-control brain activity at both cultural-group and cultural-value levels of analysis. During fMRI scanning, participants from different cultural groups (including Caucasian-Americans and Japanese-Americans living in the United States and native Japanese living in Japan) performed a Go/No-Go task. They also completed behavioral surveys assessing cultural values of behavioral consistency, or the extent to which one's behaviors in daily life are consistent across situations. Across participants, the Go/No-Go task elicited stronger neural activity in several inhibitory-control areas, such as the inferior frontal gyrus (IFG) and anterior cingulate cortex (ACC). Importantly, at the cultural-group level, we found variation in left IFG (L-IFG) activity that was explained by a cultural region where participants lived in (as opposed to race). Specifically, L-IFG activity was stronger for native Japanese compared to Caucasian-and JapaneseAmericans, while there was no systematic difference in L-IFG activity between Japanese-and CaucasianAmericans. At the cultural-value level, we found that participants who valued being "themselves" across situations (i.e., having high endorsement of behavioral consistency) elicited stronger rostral ACC activity during the Go/No-Go task. Altogether, our findings provide novel insight into how culture modulates the neural basis of inhibitory control.
Introduction
In recent decades, cognitive neuroscientists have extensively investigated the neural basis of inhibitory control with functional neuroimaging (Criaud and Boulinguez, 2013) . In one of the most commonly used tasks, the Go/No-Go, participants are asked to respond to targets, but inhibit their response to non-targets. The Go/No-Go task has been employed in more than 45 neuroimaging studies as well as in several meta-analyses (e.g., Buchsbaum et al., 2005; Criaud and Boulinguez, 2013; Simmonds et al., 2008; Swick et al., 2011) . Although several of these studies have been conducted in non-Western countries, especially in Japan (e.g., Chikazoe et al., 2007; Hirose et al., 2012; Nakata et al., 2005; Watanabe et al., 2002; Zheng et al., 2008) , a systematic, cultural comparison of the inhibitory-control brain activity has not yet been conducted.
On the other hand, research in cultural psychology suggests that individualistic and collectivistic cultures differ in inhibitory control (Matsumoto et al., 2005; Oh and Lewis, 2008) . Such cultural research has been conducted at two levels of analyses, namely (1) the crosscultural level (cultural-group), or as a comparison between cultural groups that are associated with individualistic (e.g., Westerners) and collectivistic (e.g., East Asians) cultures (Markus & Kitayama, 1991; Nisbett, Peng, Choi, Norenzayan, 2001 ) as well as (2) the within-culture level (cultural-value), or as an investigation of within-group variation of values comprising the cultural dimension of individualism and collectivism (Na et al., 2010) . Behavioral consistency, or how consistent people behave across situations (Funder and Colvin, 1991; Suh, 2002) , is an example of an individualistic cultural value that may be related to inhibitory control.
First, for the cultural-group level of analysis, prior cross-cultural behavioral studies of culture and inhibitory control have argued that growing up in a place with a strong collectivistic culture (such as, East Asian countries) where self-control is valued through strict teaching and parenting styles seems to necessitate and reinforce inhibitory control (Chao and Tseng, 2002; Kwon, 2002; Wang and Mao, 1996) . Empirical evidence for cultural-group differentiation in inhibitory control mainly comes from early childhood research. For instance, three to four year-old children in East Asian countries are often found to outperform U.S. children in behavioral measures of inhibitory control, such as the Stroop task (Oh and Lewis, 2008; Sabbagh et al., 2006) . In a more recent developmental event-related potential (ERP) study, researchers investigated differences in inhibitory control between Chinese-Canadian and Caucasian-Canadian 5-year-old children using a Go-NoGo task (Lahat et al., 2010) . Most of these Chinese-Canadian participants spoke language other than English at home, suggesting a strong cultural tie to their Chinese identity. While there were no cultural differences in behavioral performance between the two groups of children, Chinese-Canadian children elicited stronger amplitude of the N2, an inhibitory-control ERP component that was localized at the inferior frontal (ventrolateral) gyrus in this study. This suggests that cultural differences in inhibitory-control brain activity occur during early childhood, even in the absence of the differences in behavioral performance.
As for the cultural-value level of analysis, inhibitory control may also be associated with a cultural value that is related to the individualisticcollectivistic dimension. One way that cultures vary is in behavioral consistency, which suggests that cultures differ in how consistently individuals behave across contexts (Funder and Colvin, 1991; Suh, 2002) . Collectivists often value being flexible and behaving according to social contexts, whereas individualists value being "themselves" across contexts and behaving consistently across situations (Markus and Kitayama, 1991) . For instance, when asked to describe themselves, Japanese varied their self-descriptions across situations (e.g., alone, with peers, or with a teacher) more than Americans did (Kanagawa et al., 2001) . Moreover, Americans, but not Koreans, attribute greater psychological well-being, social skills and social desirability to peers who display greater behavioral consistency (Suh, 2002) . Additionally, recently Hardin and colleagues (Hardin, 2006; Hardin et al., 2004) have factor analyzed one of the most commonly used self-report scales for measuring individualistic-collectivistic values, called the selfconstrual scale (SCS) (Singelis, 1994) . One factor, or a group of scale items, that was emerged from this factor-analysis method is behavioral consistency. Hence, behavioral consistency is one of the building blocks of individualistic-collectivistic values, and its contribution is independent from other factors within the individualistic-collectivistic dimension. Similar to previous research that analyzed self-descriptions across situations (e.g., Kanagawa et al., 2001) , these behavioral consistency items from Hardin's and colleague studies (Hardin, 2006; Hardin et al., 2004) represent items that ask how consistent individuals behaves (1) across environments they are in and (2) across people who they are with.
Importantly, valuing high behavioral consistency among individualists may provide limited opportunities for people to practice their inhibitory control. For instance, in everyday life, people with high behavioral consistency may be less likely to switch their cognitive sets from one situation to another, or to inhibit their behaviors according to changes in an environment. This reasoning is in line with research on cultural acculturation. Particularly, low level of cultural acculturation among immigrants (or less integration with the host culture) corresponds to an immigrant's relatively poorer performance on inhibitory control tasks, such as the Wisconsin Card Sorting Test (WCST; Grant and Berg, 1948) and the Stroop test (Coffey et al., 2005; Razani et al., 2007) . Although the process of acculturation is not identical to behavioral consistency, acculturation research provides a reason to speculate that not having a chance to shift one's mindset across different environments (e.g., high in behavioral consistency or low in cultural acculturation level) may lead to a poorer inhibitory-control ability.
Taken together, previous behavioral research has indicated a relationship between individualistic-collectivistic culture and inhibitory control, at both cultural-group (i.e., across cultures, such as East Asians vs. Westerners) and cultural-value (i.e., within-culture such as people with different level of behavioral-consistency) levels. Nonetheless, how culture, as defined by these two levels of analysis, influences the neurobiological basis of inhibitory control remains largely unknown.
Investigating cultural influences on the neurobiological basis of inhibitory control necessitates adding another analytic layer to cultural differentiation that would not otherwise be shown in behavior. Cultural differentiation in neural responses can occur in the absence of cultural differentiation in behavioral responses (Chiao et al., 2009a) . For instance, as mentioned earlier, a developmental Go/No-Go ERP study with 5-year-old children showed cultural differentiation in inhibitorycontrol at the neural level, but not at the behavioral level (Lahat et al., 2010) . Equally important, studying neural activity related to both cultural-group and cultural-value levels of analysis may also reveal how different aspects of culture manifest in the brain. While early research in cultural neuroscience has demonstrated neural variation between cultural groups from different countries (for a review, see Han et al., 2013) , we have previously demonstrated that, irrespective of whether the participants are Caucasian Americans living in the United States or Native Japanese living in Japan, cultural values of individualism-collectivism modulate neural responses in a self-judgment task (Chiao et al., 2009b) . In fact, such neural variation as a function of cultural values within and across cultural groups has been found in other studies (e.g., de Greck et al., 2012; Sul et al., 2011) . Hence, cultural influences on brain function may be observed in both cultural-group and cultural-value levels of analysis Han et al., 2013) . Accordingly, it is possible that cultural groups and cultural values may modulate different aspects of neurobiological mechanisms underlying inhibitory control processes.
A distributed cortical network, or the inhibitory-control network, is typically recruited during the Go-NoGo task. Two prominent inhibitory-control areas are the inferior frontal (ventrolateral) gyrus (IFG) and anterior cingulate cortex (ACC). For instance, higher activity in the IFG associates with successful inhibition of irrelevant responses (Swick et al., 2011) . Reduction in the IFG activity is associated with deficit in response inhibition in cases of sleep deprivation (Chuah et al., 2006) and manic disorder (Mazzola-Pomietto et al., 2009 ). While traditionally viewed as lateralized to the right hemisphere (de Zubicaray et al., 2000; Garavan et al., 1999) , recently fMRI and lesion studies have begun to demonstrate the critical role of the left IFG (L-IFG) for performing efficiently and successfully in the Go/No-Go task (Hirose et al., 2012; Swick et al., 2008; Swick et al., 2011; Tamm et al., 2002) .
As for the ACC, greater activation in the ACC during the task has been found among participants who have strong error and conflict monitoring tendencies, including patients with obsessive-compulsive disorder (OCD) (Maltby et al., 2005) and major depression disorder (MDD) (Langenecker et al., 2007) . Within the ACC, the rostral portion (rACC) seems to play a role in error processing (e.g., conflicts occurring when making errors), whereas the dorsal portion (dACC) is associated with monitoring conflicts (e.g. seeing non-target) (Fassbender et al., 2004) . Accordingly, the current study employed the Go/NoGo task to elicit inhibitory-control processes, and focused on the IFG and ACC areas that are reliably elicited by this task, as well as other inhibitory-control tasks (e.g., Buchsbaum et al., 2005; Criaud and Boulinguez, 2013; Simmonds et al., 2008; Swick et al., 2011) .
Simply comparing between people who live in the collectivistic and individualistic countries may not be able to rule out whether the observed cultural-group differentiation is due to cultural influences or, alternatively, genetic variations between people of different races living in different countries. This is especially important given that (1) the observed cultural-group differentiation in inhibitory control between East Asians and U.S. people started quite early in life (Oh and Lewis, 2008; Sabbagh et al., 2006) , (2) recent twin studies have demonstrated that both genetic and environmental factors account for individual differences in inhibitory control (Gagne and Saudino, 2010; Gagne et al., 2011) , and (3) there have been cases in which genetic differences explain variation in behaviors of people from different countries (Chiao and Blizinsky, 2010; Mrazek et al., 2013) . To examine the possible genetic effect due to racial differences when conducting crosscultural experiments, one may add another "control" group in addition to the two cultural groups who live in different geographical regions. People in this control group should grow up in the same cultural region with another group, but are of the same race with the other group.
The aim of the present study is to examine how culture influences the neurobiological basis of inhibitory control at both cultural-group and cultural-value levels of analysis. To examine cultural variation in inhibitory-control brain activity at the cultural-group level, here we compared three groups of people living in two distinct cultures: Caucasian-Americans and Japanese-Americans who lived in the U.S. and Native Japanese who lived in Japan. Japanese-Americans were included as a control group to control for racial differences between Caucasian Americans and Native Japanese. That is, if variation in inhibitory-control neural responses is explained by culture where one lives in, we hypothesize that variation in inhibitory-control neural responses would be observable between people living in Japan and those living in the US, regardless of whether they are Caucasian Americans or Japanese Americans. Alternatively, if variation in inhibitory-control neural responses is explained by racial differences, then we hypothesize that Caucasian Americans would exhibit different inhibitory-control neural responses from people of Japanese descent, regardless of whether they have grown up in the US (i.e., Japanese Americans) or in Japan (i.e., Native Japanese). To examine how cultural values affect inhibitory-control brain activity, we investigated the relationship between behavioral consistency and the neural basis of inhibitory-control. We specifically tested whether cultural groups and cultural value of behavioral consistency modulate two main inhibitory-control areas: the IFG (Chuah et al., 2006; Swick et al., 2011) , and the ACC (Fassbender et al., 2004) .
Methods

Participants
Sixty-five right-handed, paid volunteers with normal or corrected-to-normal vision participated in this study. Seven participants were excluded due to a) technical problems during the scanning session (3), b) excessive head movement in which their movement parameter exceeded our a priori cutoff of 5 mm (2), and c) poor behavioral performance (i.e., having hit rate less than 4 SD from the mean) in the Go/No-Go blocks (2). Thus, we analyzed data from fifty-eight participants including 20 Caucasian Americans living in the United States (14 females, M = 24.35 years, SD = 6.1), 16 Japanese Americans living in the United States (6 females, M = 23.43 years, SD = 3.2) and 22 Native Japanese living in Japan (9 females, M = 21.96 years, SD = 4.3). We recruited Japanese Americans who self-reported as the first or second generation Japanese Americans, with Native Japanese parents, born and raised in the US or moved to the US by childhood. Furthermore, they all were native English speakers and couldn't read and write Japanese except for only one participant who could speak Japanese a little.
1 All volunteers provided informed consent prior to participation. This study was approved by the Ethics Committees of Northwestern University, Nagoya University and the National Institute for Physiological Sciences.
Procedure
All participants completed a battery of fMRI tasks in a fixed order, including a emotion-processing task (Hariri et al., 2002) , Go/No-Go task, and self-reference task (Chiao et al., 2009b) . This paper examines data from the Go/No-Go task only. Other data from the experimental battery have been reported elsewhere, e.g., the self-reference task (Chiao et al., 2009b) or are currently in a publication process, e.g., the emotion-processing task. A block-design version of the Go/No-Go task used previously (Brown et al., 2006; Horn et al., 2003) was adapted for the cross-cultural fMRI paradigm (Fig. 1 ). Participants were asked to respond as quickly and as accurately as possible with their right index finger to every letter (hereby "target") except for the designated "nontarget." English letters were used for Caucasian American and Japanese American groups with "v" as a nontarget, while Japanese Katakana letters were used for Native Japanese group with "レ" (RE) as a nontarget. These two non-target letters were similar in both geometry and the frequency of their usage. Specifically, the letter "v" is used around 1% among English letters (Lewand, 2000 ; http://www. oxforddictionaries.com), while the letter "レ" is used 1.7% among Japanese Katakana letters (Chikamatsu et al., 2000) . The target letters were drawn from the same number of letters across both English and Japanese versions. There were two Block conditions: Block A, the Go condition, where 20 targets were presented, and Block B, the Go/No-Go condition, where 10 targets and 10 nontargets were presented. Each of 20 letters in each block was presented for 500 ms, followed by an inter-stimulus interval of 1 s, giving rise to a 30-s block. Blocks were separated by 20-s rest periods, where a fixation cross was shown. The order of blocks was pseudorandomized as ABBABA, giving a total of 120 stimuli presentations during this 8-min task. There was no signal of any kind to indicate which block condition participants were currently in. Moreover, participants were not told about the block structure of the task nor about the order of the blocks. Participants practiced for 2 min in the scanner prior to the actual task.
Behavioral performance indices in the task included reaction times and accuracy. Both indices were used given a potential speed-accuracy tradeoff characteristic of a Go/NoGo task (Bogacz et al., 2010; Perri et al., 2014) . Reaction times were in milliseconds (ms) and based on an average value from all individual trials. To separate reaction times from accuracy indices, reaction times from all trials in which the designated key was pressed (regardless of accuracy) were analyzed. As for accuracy, accuracy rates were in percentage of correct responses (i.e., pressing to targets and not pressing for nontargets). After scanning, participants completed a battery of questionnaires. 1 We employed Japanese-American participants as a control group. They grew up in the same cultural region with Caucasian-Americans participants, but are of the same racial and ethnic origin as Native Japanese participants. The fact that all but one of JapaneseAmerican participants cannot understand Japanese may reflect that they are culturally closer to Caucasian-Americans than Native Japanese. This approach is different from some previous research. In an aforementioned Go/No-Go ERP study (Lahat et al., 2010) , for instance, Chinese-Canadian 5-year-old children were compared to Caucasian-Canadian 5-year-old children in terms of their ERPs. Eighty-eight percent of the Chinese-Canadian participants in this ERP study spoke language other than English at home. Accordingly, Chinese-Canadian participants in this study may be culturally closer to Native Chinese. Hence, the differences between the two groups of participants in Lahat et al. (2010) study may be more appropriately attributed to cultural effects than the differences between Japanese American and Caucasian American participants in the current study.
Cultural values in behavioral consistency were measured through items in the Self-Construal Scale (SCS) (Singelis, 1994) . Based on previous exploratory factor analyses (Hardin, 2006; Hardin et al., 2004) , 2 two items were identified: 1) "I act the same way no matter who I am with" and 2) "I am the same person at home that I am at school." Participants were asked in their native language if they endorsed each of these items. 7-point Likert-type items were used (1 = strongly disagree and 7 = strongly agree). Scores for these items were then averaged. Higher scores reflected a higher behavioral consistency tendency. Cronbach's Alpha of behavioral consistency items in the current study (0.57) was almost identical to that in the previous study with a sample size of 340 subjects (0.59) (Hardin, 2006) , indicating similar levels of internal consistency across studies. This relatively low alpha value is expected given the small number of items (2) (Cortina, 1993; Nunnally, 1978) . High consistency between the two items also reflects in the fact that the first item of behavioral consistency (see item 1) above) correlated with the second item (see item 2) above) at the numerically highest magnitude (r(56) = 0.40, p = 0.002) compared to its correlational magnitude with other items in the SCS scale (range: 0.01-0.33, M = 0.31, SD = 0.10). Moreover, to compare Cronbach's alpha among groups of participants, we employed the Cocron R-package (Diedenhofen & Musch, 2014) . We found no significant difference in Cronbach's alpha among the groups (χ 2 (2) = 0.43, p = 0.81).
Imaging parameters
Functional brain images were acquired at two facilities, the Center for Advanced Magnetic Resonance Imaging (CAMRI) facility located in the Northwestern Medical Hospital in Chicago, IL, USA, and the National Institute for Physiological Sciences (NIPS) in Okazaki, Japan. Scanning in the US occurred on a comparable 3.0-Tesla Siemens Trio MRI scanner and scanning in Japan occurred on a 3.0-Tesla Siemens Allegra MRI scanner. We acquired functional images by using T2*-weighted, gradient echo, echo planar imaging sequences each subject. All stimuli were presented using Presentation software (Neurobehavioral Systems, Albany, CA) and projected onto a halftransparent viewing screen located behind the head coil. Subjects viewed the projected stimuli through a mirror. Because the data was collected at two fMRI sites (i.e., the US and Japan), it is important to consider possible confounding variation in 2 The SCS (Singelis, 1994) has been traditionally viewed as composing of two broad factors: interdependent and independent self-construal styles. These two factors were emerged from Singelis's original principle component analysis. Recent evidence, however, has questioned this two-factor structure of the SCS scale (Cross et al., 2011; Hardin, 2006; Hardin et al., 2004; Levine et al., 2003) . Hardin et al. (2004 Hardin et al. ( , 2006 , in particular, suggest a multidimensional structure of the scale. In multiple experiments (Hardin, 2006; Hardin et al., 2004) , they used exploratory factor analyses on larger groups of participants (N N 4000) and reliably found six factors. Behavioral consistency, consisting of two items, has consistently emerged as one of these factors. These items were originally included in the independent factor of the SCS scale. Recent cultural neuroscience researchers have been encouraged to adopt the multidimensional structure of the SCS (Ma et al., 2014) , as this approach allows researchers to focus on each specific cultural-value factor. In fact, we have previously reported the usefulness of this approach in our recent fMRI on neural correlates of emotional pain perception . Fig. 1 . Schema of experimental design. The English version of the Go/No-Go task was used for Caucasian Americans and Japanese Americans, while the Japanese version was used for Native Japanese. In both versions, participants were told to press a button to every letter shown ("target"), excepted for one designated letter ("non-target"). The letter "v" and "レ" were nontargets for the English and Japanese versions, respectively. There were two Block conditions: the Go Block, where 20 targets were presented, and the Go/No-Go Block, where 10 targets and 10 nontargets were presented. Each of 20 letters in each block was presented for 500 ms, followed by an inter-stimulus interval of 1 s, giving rise to a 30-s block. Blocks were separated by 20-s rest periods, where a fixation cross was shown. The order of blocks was pseudo-randomized as shown at the bottom of the figure. The participants had no knowledge of this order of blocks.
neural activation patterns based solely on site differences. Past studies have demonstrated that under some circumstances, data from different fMRI scanners are comparable, and offered several methods to minimize and measure between-site influence on fMRI data (Friedman and Glover, 2006; Sutton et al., 2008) . We previously described in detail on how we employed these methods and accounted for possible confounding, site-dependent effects in fMRI between these sites (Chiao et al., 2009b) . Briefly, we first utilized nearly identical fMRI vendor's instrumentation and imaging parameters that resulted in negligible inter-scanner variability (Friedman and Glover, 2006) . Second, we conducted an inter-scanner reliability test by comparing signal-tonoise ratio (SNR) (Parrish et al., 2000) of the data from four participants (1 female, 3 males, M = 33.8 years, SD = 9.7 years) collected at the two facilities. This test was done around the same time with the experiment. We did not find any suggestion of the confounding site-dependent effects (for details, see Chiao et al., 2009b) . Results indicated no significant difference in SNR (t(3) = 21.04, p = 0.18) across scanner sites. We conclude that it is unlikely that variation in scanner site performance can explain any differences in neural activation observed between the two sites. Additionally, as mentioned below, this study employed the subtraction paradigm in a block design by comparing contrasts based upon differences in brain activity across blocks. This subtraction method would help control brain activity differences based on stimulus displays between sites.
Imaging processing and statistical analysis 2.4.1. Imaging pre-processing
Functional images were analyzed using SPM8 software (Wellcome Department of Imaging Neuroscience, London, UK) implemented in Matlab (Mathworks, Cherborn, MA). The first six volumes were discarded due to unsteady magnetization. All of the remaining volumes were realigned spatially to the first volume and a mean image was created. After a high-resolution image was coregistered onto the mean image, all volumes were normalized to the Montreal Neurological Institute (MNI) space using a transformation matrix obtained from the normalization process of the high-resolution image of each individual subject to the MNI template. The normalized images were then spatially smoothed with an 8-mm Gaussian kernel.
Whole-brain analyses
After preprocessing, whole-brain statistical analyses for each individual subject were conducted using the general linear model (Friston et al., 1994) . At the first level, each block of trials was modeled by convolving with a hemodynamic response function. A linear regressor was also applied as a regressor of no-interest to filter out lowfrequency drift. In the subtraction analysis, two task conditions based on blocks [Go and Go/No-Go] were modeled separately. Random effects analyses were conducted by taking the individual [Go/No-Go N Go] contrast images that represented neural responses underlying inhibitory control to the second level for statistical analyses.
For the whole-brain random effects analyses, we employed the 3dClustSim method, implemented in AFNI version 16.1.04 (http://afni. nimh.nih.gov/; Cox, 1996) , to control for multiple statistical testing. Based on Monte Carlo simulations with second-nearest neighbor clustering and 2-sided thresholding, we set the height threshold at p b 0.005 and the spatial extent threshold at k N 40 voxels. This corresponds to an empirically driven clusterwise threshold of p b 0.05 across the whole brain, accounted for spatial correlations between BOLD signal changes in neighboring voxels.
First, to overview whole-brain activation patterns of inhibitory control across participants, a whole-brain voxel-wise one-sample analysis with [Go/No-Go N Go] contrast was performed (Table 2, Supplementary  Fig. 1 ). Second, to investigate variation in inhibitory-control brain activity at the cultural-group level, we conducted whole-brain analyses using one-way ANOVA with the [Go/No-Go N Go] contrast, comparing cultural groups [Caucasian Americans, Japanese Americans, and Native Japanese]. Specifically in this one-way ANOVA model, subjects were treated as random effects in the second level. For the design specification of our one-way ANOVA model, we used the default settings in SPM8. For instance, the measurements between cultural groups were assumed to be independent, and the measurements in each cultural group were allowed to have unequal variance. We also did not specify grand mean scaling, and ANCOVA. These settings resulted in a model, consisting of three regressors (one for each cultural group) without an intercept. Given our primary emphasis on investigating the culture-driven and race-driven hypotheses, we focused our analyses on two sets of planed contrasts. Specifically, to test the culture-driven hypothesis (i.e., whether a culture where individuals live in influenced their inhibitory-control brain activity), the first set of contrasts included [Native Japanese N (Caucasian Americans & Japanese Americans)] and [(Caucasian Americans & Japanese Americans) N Native Japanese]. To test the race-driven hypothesis (i.e., whether races, as opposed to cultures, influenced inhibitorycontrol brain activity), the second set of contrasts included [Caucasian Americans N (Japanese Americans & Native Japanese)] and [(Japanese Americans & Native Japanese) N Caucasian Americans] (Table 3) . Third, to investigate cultural variation in inhibitory-control brain activity, a whole-brain multiple regression analysis was performed with the [Go/No-Go N Go] contrast with behavioral consistency as a covariate (Table 3) . Similar to the one-way ANOVA model, subjects were treated as random effects in this second-level regression model. For the design specification of our regression model, we used the default settings in SPM8. These settings resulted in a model with an intercept and behavioral consistency as a covariate of interest. MNI coordinates were converted to Talairach using a nonlinear transformation (http://imaging. mrc-cbu.cam.ac.uk/imaging/MniTalairach). Brodmann areas and brain regions were identified based on the Talairach Atlas (Talairach and Tournoux, 1988) .
A-priori regions of interest analyses
In addition to the whole-brain analyses, based on our a priori hypotheses, region of interest analyses (ROIs) were conducted on two hypothesized regions: the IFG and the ACC. The ROIs were defined using 6 mm-radius spheres around the peak voxels reported in a previous, separate study (Brown et al., 2006) . Brown et al. (2006) study was selected because 1) it was the study where we adapted the block-design version of the Go/No-Go task from and 2) we used similar acquisition parameters (e.g., Siemens 3 T scanner, TR, TE and FOV) and image processing (e.g., SPM) to their study. We extracted the percent signal change within the IFG and ACC during the contrast of Go/No-Go relative to Go conditions using Marsbar software (http://marsbar.sourceforge. net/).
Psychophysiological interaction analyses
The psychophysiological interaction (PPI) analysis (Friston et al., 1997; O'Reilly et al., 2012) were implemented to examine the regions that had stronger task-dependent functional connectivity with the IFG, such that the connectivity was stronger during the Go/NoGo blocks compared to the Go blocks. Similar to our ROI analysis, we created a seed region using a 6 mm sphere around the IFG area as defined in Brown et al. (2006) study. At the first-level analysis, we applied the generalized PPI toolbox implemented in SPM8 as follows (Gitelman et al., 2003; McLaren et al., 2012) . First, we extracted the first eigenvariate time series within the IFG seed. We then created two separate PPI terms using element-by-element products of the extracted, deconvolved IFG time series and each task regressor [Go/No-Go and Go]. These two PPI terms were then reconvolved with the canonical hemodynamic response function and entered as regressors (PPI regressor) along with the task regressors (psychological regressors), IFG eigenvariate time series (physiological regressor), and linear regressor that accounted for low-frequency drift (regressor of no-interest).
The contrast between the PPI regressors [Go/No-Go N Go] for each participant was then used at the second-level analysis. Similar to the whole-brain analysis without PPI regressors, here we employed the 3dClustSim method to keep a clusterwise threshold of p b 0.05.
Because PPI analyses are known to lack statistical power, and tend to exhibit a high level of false negatives (O'Reilly et al., 2012), we focused our second-level analysis on the consistent pattern of PPIs across the whole participants (but see Supplementary Text, Supplementary Table 1 and Supplementary Fig. 3 for the differences in PPIs as a function of cultural groups). Using the whole samples should allow sufficient power to detect and reveal connectivity between the IFG and other areas during the Go/No-Go task, thereby providing insights into the role of the IFG.
Results
Behavioral results
Behavioral performance and cultural groups
A [2 (Go/No-Go vs. Go blocks) × 3 (Caucasian Americans vs. Japanese Americans vs. Native Japanese)] mixed-design ANOVA on reaction times (Table 1) Similarly, a [2 (Go/No-Go vs. Go blocks) X 3 (Caucasian Americans vs. Japanese Americans vs. Native Japanese)] mixed-design ANOVA on accuracy rates (Table 1 ) revealed a significant effect of blocks such that accuracy rates were worse during the Go/No-Go blocks (M = 96.01%, SD = 3.73) than during the Go blocks (M = 99.51%, SD = 1.71; F (1, 55) = 57.08, p b 0.001, η p 2 = 0.51). There were no significant effects of cultural groups (F (2, 55) = 0.87, p = 0.92, η p 2 = 0.003) or interaction (F (2, 55) = 2.26, p = 0.11, η p 2 = 0.08) on accuracy rates. Consistent with previous studies (Brown et al., 2006; Horn et al., 2003) , generally participants' accuracy rates in the entire task [e.g., hit rate (M = 98.71%, SD = 1.13), false alarm (M = 7.68%, SD = 6.47)] were near ceiling in this version of a Go/No-Go task. Given our focus on the [Go/No-Go N Go] contrast in our fMRI analysis, we also calculated the difference in reaction times and accuracy rates by subtracting these two indices in the Go blocks from those in the Go/No-Go blocks. The difference in reaction times was marginally, negatively correlated with the difference in accuracy rates (r(56) = − 0.24, p = 0.07). This suggests a possibility of speedaccuracy trade-off in the task.
Cultural groups and behavioral consistency
There was a significant effect of cultural groups on behavioral consistency (F (2, 55) = 9.36, p b 0.001, η p 2 = 0.25). Consistent with previous cultural research that used different operational definition of behavioral consistency (Kanagawa et al., 2001) , Caucasian Americans showed significantly higher behavioral consistency compared to Native Japanese (p b 0.001, Tukey HSD corrected, Table 1 ). Japanese Americans' behavioral consistency was in between that of the other groups but was not significantly different from either group (p's N 0.09). 3.1.3. Behavioral performance, cultural groups and behavioral consistency Behavioral consistency was not correlated with reaction times in either the Go block or Go/No-Go block as well as with the difference in reaction times between the two blocks (p's N 0.11). Similarly, there was no significant relationship between behavioral consistency and accuracy rates in either the Go or Go/No-Go block as well as the difference in accuracy rates between the two blocks (p's N 0.68). There were also no interactions between behavioral consistency and cultural groups on any behavioral performance indices (p's N 0.30).
Neuroimaging results
Whole-brain analyses
Consistent with previous studies (e.g., Buchsbaum et al., 2005; Criaud and Boulinguez, 2013; Simmonds et al., 2008; Swick et al., 2011) , across participants, greater neural activity within the bilateral IFG and ACC as well as other areas, such as precentral gyrus, right 3 For completeness, we also considered the Self-Construal Scale (SCS) as having a twofactor structure: Independent and Interdependent factors (Singelis, 1994) . While there was no significant effect of cultural groups on Interdependent scores (F(2, 55) = 2.41, p = 0.10, η p 2 = 0.08), there was an effect of cultural groups on Independent scores (F(2, 55) = 3.90, p = 0.03, η p 2 = 0.12). Particularly, Caucasian Americans (M = 4.93, SD = 0.85) showed significantly higher Independent scores than Japanese Americans (M = 4.2, SD = 0.66, p = 0.03, Tukey HSD corrected). Caucasian Americans's Independent scores were marginally higher than Native Japanese (M = 4.51, SD = 0.60)'s (p = 0.06 without Tukey HSD correction and p = 0.14 with Tukey HSD correction). There was no significant difference in Independent scores between Japanese Americans and Native Japanese (p = 0.35 without Tukey HSD correction, p = 0.62 with Tukey HSD correction).
It is important to note that while this pattern of SCS scores did not totally match the expected pattern among cultural groups based on original conceptualization of the SCS (e.g., Interdependent scores should be lower among Caucasian Americans) (Singelis, 1994) , this inconsistency is relatively common in cross-cultural research (Oyserman et al., 2002) . A number of studies, reviews and meta-analyses have shown this inconsistency pattern between cultural-group (e.g., East Asians and Caucasian Americans) and cultural-value (SCS) levels of analysis (Kitayama et al., 2009; Levine et al., 2003; Matsumoto, 1999) . For instance, in a meta-analysis, Caucasian Americans were not found to be higher in their Interdependent scores than East Asians (Levine et al., 2003) . Many possible explanations were given to remedy these inconsistencies (for review see, Cross et al., 2011) . For instance, it is possible that cultural-group and cultural-value levels of analyses operate differently (i.e., one at the societal level and the other at the individual level) and may not always be related to each other (Kitayama et al., 2009; Oyserman and Uskul, 2008; van de Vijver et al., 2008) . Another possible explanation is that two board dimensions of SCS (i.e., Interdependent and Independent dimensions) may not capture specific aspects of self-construe that are most likely to vary cross-culturally (Noguchi, 2007; Somech, 2000) . It has been suggested, therefore, to focus on specific factors (such as, behavioral consistency) of the SCS rather than on the broader dimensions (Cross et al., 2011; Hardin, 2006; Hardin et al., 2004) . The current research follows these two views by 1) separately investigating cultural-group and cultural-value levels of analyses and 2) focusing on a specific factor of the SCS (i.e., behavioral consistency).
superior frontal gyrus (R-SFG), and superior temporal gyrus (STG), was observed in the Go/No-Go condition compared to the Go condition ( Table 2 , Supplementary Fig. 1 ). Next, we examined variation in inhibitory-control brain activity at the cultural-group level (Table 3) . Consistent with our hypothesis, the culture-driven set of contrasts revealed that Native Japanese participants elicited greater reactivity that surpassed our 3dClustSim-corrected cluster extent threshold in the left-IFG (L-IFG, Fig. 2a ) than Caucasian American and Japanese American participants did. Caucasian American and Japanese American participants, on the contrary, elicited greater reactivity in other areas, such as bilateral precentral gyrus and right culmen in the cerebellum, than Native Japanese counterparts did. As for the race-driven set of contrasts, no supra-threshold clusters were found. That is, there was no statistical difference in inhibitorycontrol neural responses between Caucasian-American participants and those of Japanese descent (Japanese Americans and Native Japanese).
As for variation in inhibitory-control brain activity at the culturalvalue level, a whole-brain regression analysis with the [Go/No-Go N Go] contrast across cultural groups with behavioral consistency as a covariate of interest was conducted using a 3dClustSim-corrected cluster extent threshold. In line with prediction, we found a significant, positive relationship between behavioral consistency and the degree of neural activity in the left hemisphere within a region cluster in the rostral ACC (rACC) that extended to the medial frontal gyrus (Table 3 , Fig. 3a) .
A-priori region of interest analyses
Given that the effects of culture on the L-IFG and ACC were already emerged from the clusterwise-corrected whole-brain analyses, our ROI analyses were conducted to follow-up the whole-brain analyses. Oneway ANOVA within the independently defined L-IFG area [−32, 25,-1] (Brown et al., 2006 ) revealed a significant cultural-group effect (F(2, 55) = 3.71, p = 0.03, η p 2 = 0.12, Fig. 2b ). Nonetheless, there is a possibility that variances of the percent signal change within the L-IFG was unequal across cultural groups, given that Levene's test (Levene, 1960) was marginally significant (F(2,55) = 2.78, p = 0.07). Hence, in addition to using one-way ANOVA, we also employed Mood's Median test that has no assumption about data distribution and does not assume homogenetiy of variances (Siegel, 1956) . For the ACC, when the ROI was defined using the peak voxels reported in Brown and colleagues' (2006) study [− 2, 23, 39] , we found a significant, albeit small, positive correlation between ACC activity and behavioral consistency (r(56) = 0.26, p = 0.05). Similar correlational magnitudes were also found when the ACC was defined based on a recent larger-scale event-related fMRI Go/NoGo study (Steele et al., 2013): [6, 27, 33] (r(56) = 0.28, p = 0.03) and [3, 26, 32] (r(56) = .29, p = 0.03). These patterns of correlations suggest that the more consistent participants' behaviors were across situations, the greater ACC activity the participants elicited. On closer examination, however, the ACC coordinates from these two studies (Brown et al., 2006; Steele et al., 2013) were at the dorsal part of the ACC (dACC; Supplementary Fig. 2 ), while the effect at the cultural-value level emerged from the whole-brain analyses was mainly at the rostral part of the ACC (rACC; Fig. 3a) . Accordingly, we employed another independently defined ROI for the rACC using the peak voxels produced by a whole-brain, one-sample t-test analysis with [Go/No-Go N Go] contrast collapsing across all participants [− 3, 33, 15] (Supplementary  Fig. 2) .
Consistent with the results from the whole-brain analyses and ROI analyses using dACC coordinates (Brown et al., 2006; Steele et al., 2013) , an ROI analysis using an independently-defined rACC coordinate 4 reveals that rACC activity correlated positively with behavioral consistency (r(56) = 0.44, p = 0.001; r s (56) = 0.48, p = 0.001, Fig. 3b ), 5 with a numerically higher magnitude than when dACC was used. 6 Moreover, rACC activity was also correlated with behavioral performance indices, including, firstly, the reaction-time (RT) difference between blocks [RT in Go/No-Go blocks − Go blocks] (r(56) = 0.27, p = 0.04; r s (56) = 0.26, p = 0.05, see Fig. 3c ), such that the greater rACC activity, the slower the participants. Secondly, rACC activity was marginally correlated with the accuracy-rate difference between blocks [accuracy rate in Go/No-Go blocks − Go blocks] (r(56) = −0.35, p = 0.007; r s (56) = −0.24, p = 0.07, Fig. 3d ), such that greater rACC activity was associated with worse accuracy in the task. Nonetheless, there was no effect of cultural groups on rACC activity (F(2, 55) = 0.43, p = 0.65, η p 2 = 0.02). The interaction between cultural groups and behavioral consistency on rACC activity was also not significant (F(2, 52) = 0.86, p = 0.43, η p 2 = 0.03) when cultural groups, behavioral consistency and their interaction were entered into the same model.
Psychophysiological interaction analyses
While both whole-brain and ROI analyses showed that L-IFG activity was stronger among Native Japanese participants compared to other cultural groups, unlike rACC activity, L-IFG activity did not correspond to behavioral indices. Accordingly, we employed the PPI analysis (Friston et al., 1997; O'Reilly et al., 2012) to further investigate the role of the L-IFG in the current study. Specifically, implementing a simple t-test across subjects, we found task-dependent functional connectivity between L-IFG activity and activity in the prefrontal cortex that extended to the rACC, medial frontal gyri and superior frontal gyri (see Table 4 , Fig. 4) . That is, L-IFG activity covaried with prefrontal activity during the Go/No-Go blocks more than during the Go blocks.
Discussion
Over the past decades, cognitive neuroscientists have conducted extensive research on neural basis of inhibitory control, using different populations at various parts of the world (e.g., Buchsbaum et al., 2005; Criaud and Boulinguez, 2013; Simmonds et al., 2008; Swick et al., 2011) . At the same time, cultural psychologists have started to support the notion that culture has an influence on inhibitory control (e.g., Coffey et al., 2005; Matsumoto et al., 2005; Oh and Lewis, 2008; Razani et al., 2007) . However, to the best of our knowledge, no neuroimaging research has yet systematically investigated the influence of culture on inhibitory-control brain activity. Such neural investigation 4 Given that this rACC ROI was identified by the peak voxels of a whole-brain, onesample t-test analysis with [Go/No-Go N Go] contrast collapsing across all participants, it should be independent from the any effects based on individual differences among participants. That is, the whole-brain, one-sample t-test analysis only showed that this region was significantly stronger during the Go/NoGo blocks than during the Go blocks across every participant. However, it did not indicate that the Go/No-Go N Go effect would vary as a function of variables related to individual-differences among participants, such as behavioral consistency.
5 Upon inspection of the data, nonetheless, there appeared to be some potential outliers in the rACC percent signal change. Hence, in addition to reporting Pearson's correlation (r), we also reported Spearman's Rho (r s ) that is less influenced by outliers, but has less statistical power. 6 For completeness, we also considered the Self-Construal Scale (SCS) as having a twofactor structure (Singelis, 1994) . Both the IFG and rACC activity did not correlate with either interdependent (p's N 0.25) or independent (p's N 0.23) scores. This finding may reflect that the two-factor structure of the SCS is not adequate for capturing the specific dimension of cultural values (Cross et al., 2011; Levine et al., 2003) . Additionally, when a multiple-factor structure of the SCS was considered, additional five factors in the SCS (beside behavioral consistency) were also computed (Hardin, 2006; Hardin et al., 2004) . Similarly, both the IFG and rACC activity did not significantly correlate with these additional five factors (p's N 0.2). This suggests that the cultural-value effect at rACC was specific to behavioral consistency. Note that the shorter version of the SCS (24 items) was used here, compared to the longer version (30 items) (Hardin, 2006; Hardin et al., 2004) . Although the short version has all behavioral consistency items, some of the items for additional five factors were missing. Future research that wishes to investigate other factors may need to employ the longer version of the scale. may lead to better understanding of specific neural processes that underlie the cultural differentiation in inhibitory control (Cheon, Tang, Chiao, Tang, in press ). Here we show, for the first time, the extent to which culture at both cultural-group and cultural-value levels of analysis modulated inhibitory control brain activity. Importantly, the effect of cultural groups seemed to be most prominently at the L-IFG, while the effect of a cultural value (i.e., behavioral consistency) appeared concentrated at the rACC. Based on our ROI analyses, the effect of cultural groups at the rACC and a cultural value at the L-IFG were not significant and had very small effect sizes. Thus, it is unlikely that the differential effects found (i.e., the effect of cultural groups at the IFG, not rACC, and the effect of a cultural value at the rACC, not IFG) were due mainly to low statistical power. We argue instead that these may reflect how Chiao et al., 2009b; de Greck et al., 2012; Han et al., 2013; Sul et al., 2011) . Nonetheless, it is important to note that our PPI results showed the connectivity between the L-IFG and rACC during the Go/No-Go blocks more than during the Go blocks. This suggests that, although cultural groups and values may differentially influence different areas of the inhibitory-control network, these two areas may still work together in an inhibitory-control situation.
Cultural-group level of analysis
At the cultural-group level of analysis, we tested whether cultural variation in inhibitory-control brain activity is due to culture or race. Our results with IFG activity support the culture-driven, but not the race-driven, hypothesis. This is given that IFG activity was explained by culture where one lived in as opposed to race. Specifically, native Japanese participants elicited stronger L-IFG activity in the Go/NoGo task than those living in the US regardless of whether they were Caucasian or Japanese Americans. L-IFG activity among Caucasian participants, on the other hand, was not systematically different from those of Japanese descent. Previous neuroimaging and lesion studies have suggested the essential role of the L-IFG in inhibitory control (Chuah et al., 2006; Swick et al., 2011) . Not only did patients with L-IFG lesions who had R-IFG intact perform poorly on the Go/No-Go task (Swick et al., 2008) , but activity in the L-IFG was also correlated with the efficiency of the task performance in terms of both RT and accuracy in a more difficult version of a Go/No-Go task (Hirose et al., 2012) , in addition to being correlated with developmental maturity (Tamm et al., 2002) .
In the current study, whereas the L-IFG did not respond to behavioral indices, our PPI results across all participants revealed a task-dependent functional connectivity between the L-IFG and several areas in the prefrontal cortex, including the rACC and medial and superior frontal gyri. This suggests that when there was a high demand for inhibitory control (i.e., during the Go/No-Go block), activity in the L-IFG covaried with activity in other prefrontal areas in the inhibitory network, confirming the pivotal role of the L-IFG in inhibitory control. Still, it is difficult to interpret the meaning of higher activation of the L-IFG among native Japanese participants. While we could not conclude for certain that higher activation of the L-IFG means higher efficiency in inhibitory control, it should still be appropriate to infer that cultural group affiliation (as opposed to race) modulated L-IFG activity during inhibitory-control processes. Our L-IFG finding is consistent with Lahat et al. (2010) developmental ERP Go/No-Go study in 5 year-old children where the effect of culture on inhibitory control was found neurally (ERP N2 component) but not behaviorally. In fact, the location of their N2 component through an ERP source-localization algorithm is closely matched with the location of our IFG, providing convergent evidence that the neural effect of cultural-group affiliation may emerge in the absence of behavioral differences.
Cultural-value level of analysis
At the cultural-value level of analysis, we focused on the cultural value of behavioral consistency, and tested whether behavioral consistency modulated inhibitory control activity. Firstly, Caucasian Americans' behavioral consistency was highest, while Native Japanese's was lowest. This pattern of behavioral consistency across cultural groups as operationalized by a self-report questionnaire in the current study (Hardin, 2006; Hardin et al., 2004 ) is in line with the pattern in previous research that operationalized behavioral consistency as selfdescription across situations (Kanagawa et al., 2001 ). This consistency makes it likely that the similar construct of behavioral consistency was accessed across studies. More importantly, across individuals and cultural groups, behavioral consistency was positively correlated with rACC activity in the Go/NoGo task. Activity in the ACC is reliably elicited by the Go/No-Go task (Steele et al., 2013) , and is stronger when people experience high conflict in the task (Braver et al., 2001; Fassbender et al., 2004; Kiehl et al., 2000; Menon et al., 2001) . Moreover, in the present study, activity in the rACC region was also associated with reduced performance in the task in terms of both slower RT and poorer accuracy. This suggests that strong neural responses of conflicts within the rACC region, in turn, resulted in weakening efficiency of inhibitory control. Altogether our rACC results suggest that those who value being "themselves" across situations (i.e., having higher endorsement of behavioral consistency) may be less efficient in their inhibitory-control processes. This is perhaps because high behavioral consistency individuals lack the opportunity for switching cognitive mindsets across situations in their daily lives. Our results are consistent with cultural acculturation findings in which those who are less flexible to adapt to the changes in new cultural contexts are less proficient in inhibitory control tasks (Coffey et al., 2005; Razani et al., 2007) .
Future directions
It is our hope that the current study may set a foundation for future cultural neuroscience research to further investigate the complex modulatory roles of culture on the neural basis of inhibitory control. One aspect that is left unclear in our study is the cognitive aspect of the IFG and ACC. While we demonstrated that the IFG and ACC during inhibitory control were modulated by cultural-group affiliation and cultural value of behavioral consistency, respectively, we could not pinpoint the exact cognitive roles of these areas. Our PPI results revealed that these two areas were more functionally connected with each other during the Go/No-Go blocks, and previous research reliably found an enhanced activity in these two areas in various inhibitory-control tasks (Buchsbaum et al., 2005; Criaud and Boulinguez, 2013; Simmonds et al., 2008; Swick et al., 2011) . More specifically, the IFG is generally linked to response inhibition (Swick et al., 2011) , while the ACC is related to conflict-monitoring (Braver et al., 2001) . It is possible, for instance, that higher L-IFG activity among Native Japanese may reflect stronger response inhibition due to their social norm emphasizing self-control (Chao and Tseng, 2002; Kwon, 2002; Wang and Mao, 1996) . On the other hand, the relationship between high behavioral consistency and stronger rACC activity may reflect stronger conflictmonitoring among those who had limited opportunities to practice their inhibitory control (Coffey et al., 2005; Razani et al., 2007) . Accordingly, future cultural research may further manipulate these two cognitive aspects of inhibitory control (response inhibition and conflict monitoring), and investigate the effects such manipulation has on the IFG and ACC. For instance, future studies can compare between pressing to Go stimuli (high response inhibition) and counting Go stimuli (low response inhibition) (Smith et al., 2008) . As for conflict-monitoring, future research can alter the ratio of target to non-target stimuli where the fewer non-target stimuli, the more conflict it is (Nieuwenhuis et al., 2003) .
Another direction is to incorporate social aspects to an inhibitorycontrol situation. Cultural psychology research has argued that cultural differences in inhibitory control are partly due to differences in social norms. Specifically, in order to conform to social norms of collectivistic culture, East Asians are more likely to suppress their action when interacting with external environment, compared to Westerners (Ekman, 1971) . One example is their inhibition of emotional expression in which Japanese adults, compared to American adults, were more likely to report expressing their feelings with less intensity than their true feelings (Matsumoto et al., 2005) . Moreover, such inhibition of expression is especially pronounced when the experimenters were in a room with Japanese participants, compared to when the Japanese participants were alone by themselves (Ekman, 1971) . Future cultural studies may, for instance, add social feedback to a Go/No-Go task, and see how such feedback influences inhibitory-control brain activity. Additionally, future research may further our understanding of the role of culture on inhibitory-control brain activity by investigating possible mediating factors. Among potential candidates that may mediate the relationship are motivation-related traits. Cultural psychology research has related the cultural dimension of individualism and collectivism with individual-differences in performance goal and approach/avoidance motivation (Dekker and Fischer, 2008; Tanaka and Yamauchi, 2004; Urdan, 2004) . For instance, Tanaka and Yamauchi (2004) found that among Japanese participants, higher independent scores from the Self-Construal Scale (SCS) (Singelis, 1994) positively predicted their approach motivation (BAS) while negatively predicted their avoidance motivation (BIS) based on the Behavioral Inhibition/Activation System (BIS/BAS) scale (Carver and White, 1994) . Hence, it is possible that living in a collectivistic/individualistic culture, and/or having high/low behavioral consistency may influence one's motivation while performing an inhibitory-control task that results in differences in brain activity. Unfortunately, measures related to motivation were not collected in our study, and thus this possibility needs to be tested more formally in future research.
Limitations
This study is not without limitations, however. First as mentioned earlier and elsewhere (Brown et al., 2006; Horn et al., 2003) , this block-design version of a Go/NoGo task is not difficult. It was designed to have high statistical power than the event-related design version, so that it can detect subtle cultural phenomena at the neural level (Brown et al., 2006) . The possible cost to this current study is that we found neural variation in the hypothesized areas that may not necessarily predict variation in inhibitory behavior. This is perhaps due to the ceiling effect in behavioral performance, especially in terms of accuracy. Cultural differentiation in neural responses in the absence of behavioral responses has previously been observed not only during inhibitory control, but also during other situations, such as social cognition (e.g., Chiao et al., 2009a; Lahat et al., 2010) . Whether this discrepancy reflects a design confound or, instead, the closer proximity from the brain to cultural phenomenon awaits future research examining cultural influences on neural basis of inhibitory control, with more challenging inhibitory-control tasks that elicit broader behavioral variation. Another limitation of the Go/No-Go task in this study is the nature of a block design, as it may not allow for isolation of inhibitory processes from other overlapping executive control processes, e.g. attention and association between stimulus and response (Criaud and Boulinguez, 2013; Simmonds et al., 2008) . For instance, it remains unknown whether behavioral variation is associated with neural variation during the inhibition task for each study trial. Nonetheless, the block design may recruit a "core system" underlying the maintenance of a controlling task set over time (Dosenbach et al., 2006; Swick et al., 2011) . Such a process is important for inhibitory control and may resemble changes in cultural situations, but may not be found with an event-related design (Dosenbach et al., 2006) . Moreover, the PPI analyses conducted here are more suitable to a block design than an event-related design because a block design relies less on the assumption of the hemodynamic response function shape (O'Reilly et al., 2012) .
Another limitation is the difference in language used in stimuli across cultural groups. English letters were employed for Caucasian American and Japanese American participants, while Japanese letters were utilized for Native Japanese participants. This is because the English-letter version of the task has been well validated and used in the past to investigate individual differences in inhibitory-control brain activity among English-speaking participants (Brown et al., 2006; Horn et al., 2003) . To relate our results to this well-established literature, we decided to use the same task and developed an equivalent version of the task that is specific to Japanese speakers. However, it is possible that the cultural variation in the L-IFG found in the current study could be accounted for by language. Yet, we argue that this is unlikely, given that (1) both English letters and Japanese Katakana letters are both phonogram, (2) they are native language letters for each group of participants, (3) the two non-target letters "v" and "レ" were similar in both geometry and the frequency of their usage (Chikamatsu et al., 2000; Lewand, 2000 ; http://www.oxforddictionaries.com). Moreover, (4) our study implemented the subtraction paradigm by comparing contrasts based upon differences in brain activity between Go/No-Go and Go conditions. Given that the same language was used for both Go/No-Go and Go conditions, the contrast of Go/No-Go relative to Go conditions should already control the influence of language. To further test the influence of languages used, we conducted whole-brain analyses with the Go condition only, using the same sets of one-way ANOVA contrasts with the main Go/NoGo N Go analysis at the cultural-group level (see Supplemental Table 2 ). We did not see any significant effect at the L-IFG, suggesting that our main cultural-group results at the L-IFG did not driven by differences in a language used. Yet, future research should control for the influence of language using the same target/non-target symbols across groups of participants.
Conclusion
In conclusion, we identified cultural influences on neurobiological mechanisms of inhibitory control, a primary building block to complex cognition. At the cultural-group level, we demonstrate for the first time that living in a collectivistic culture where high self-control is valued is associated with higher L-IFG activity during behavioral inhibition relative to those living in an individualistic culture. Importantly, such cultural variation in L-IFG activity cannot be explained by differences across racial groups. At the cultural-value level, we discovered that cultural values of behavioral consistency or emphasizing inflexibility in one's behaviors across contexts are associated with higher rACC activity during inhibition. Altogether, our findings provide novel insight into the neurobiological basis of cultural differences in behavioral inhibition (Ekman, 1971; Matsumoto et al., 2005) . Our study may provide a foundation for future research examining the cultural and neurobiological processes underlying inhibitory control across social and ecological contexts.
